Differentiation of PC12 cells results in enhanced VIP expression and prolonged rhythmic expression of clock genes.
To examine for circadian rhythmicity, the messenger RNA (mRNA) amount of the clock genes Per1 and Per2 was measured in undifferentiated and nerve-growth-factor-differentiated PC12 cells harvested every fourth hour. Serum shock was needed to induce circadian oscillations, which in undifferentiated PC12 cultures lasted only one 24-h period, while in differentiated cultures, the rhythms continued for at least 3 days. Thus, neuronal differentiation provided PC12 cells the ability to maintain rhythmicity for an extended period. Both vasoactive intestinal polypeptide (VIP) and its receptor VPAC2 are expressed in the suprachiasmatic nucleus (SCN), and in agreement with VIP signaling being crucial for maintenance of rhythmicity, we found both VIP and VPAC2 mRNA increased after differentiation of PC12 cells. Pituitary adenylate cyclase activating polypeptide (PACAP) exerts time- and concentration-dependent effects on Per gene expression in the SCN. We added 1 nM and 1 microM PACAP to oscillating PC12 cells at times corresponding to midday and early and late night to evaluate whether the effects were similar as in SCN. Induction of Per1 mRNA was found at all three times, which differs from results in SCN. Thus, PC12 cells seem more useful for studying mechanisms behind acquirement of rhythmicity of cell cultures than for resetting of circadian rhythm.